Abstract. In the article, solutions are obtained for a thin-walled bimetallic pipeline. Solutions are obtained, and the frequencies of free oscillations are investigated taking into account the internal working pressure, the longitudinal compressive force, and the elastic foundation. The solutions were obtained on the basis of a geometrically nonlinear version of the semimomentum theory of cylindrical shells of the middle bend. The proposed calculations can find application in the nuclear power industry, aviation, and the petrochemical industry.
Introduction
Two-layer steels belonging to the category of bimetals, having a base layer of structural steel and plating of corrosion-resistant, are a unique material combining the required mechanical properties and the necessary corrosion resistance. The main indicators of the quality of double-layer rolling, determining its adaptability in the manufacture of equipment and the operational properties of the product, are the continuity and strength of the joining of the layers, as well as the special properties of the cover layer (corrosion resistance, wear resistance, etc.). The increasing demand for high-performance equipment for oil and gas processing and chemical industries operating in the most extreme conditions (high and low temperatures, pressure, corrosive environments, cyclic loading), necessitates the use of reliable bimetals ensuring compliance with Rostekhnadzor's requirements for fire and explosion hazard facilities and safe operation of equipment for many years.
Bimetallic pipelines have several advantages over single-layered steel, especially in terms of corrosion resistance. Such pipelines can work, as well as single-layer steel, under hazardous dynamic conditions, and therefore this issue is interesting and relevant for the study.
Materials and methods
Bimetallic pipelines consist of two layers of metals, most often the main layer is made of strong steels 10, 20, 09G2С, 12ХМ etc., covering of chromium steels 08Х13, 08Х14FB and chromium-nickel steels 08Х18Н10, 08Х18Н10B etc. The covering layer can be positioned In addition, there are other methods such as pressing and drawing, soldering, surfacing, electroslag welding, cold welding, diffusion welding, ultrasonic welding, friction welding, but these methods are used much less often. Rolling is used for the production of bimetallic sheets, pipes, profiles, rods. The technology of hot rolling of several layers of metal includes preparation (cleaning, etching, washing, degreasing) and assembling the components of the package, preheating and rolling, cutting, heat treatment, straightening and finishing.
To prevent the oxidation of rolled layers, various methods are used -coatings applied electrolytically, by surfacing or spraying, layers of foil and pyrophoric substances. Until recently, the disadvantage of bimetallic large-diameter pipelines was the inability to provide the same properties of the base metal and welded joint, which reduced the operational reliability of the pipes due to insufficient resistance to brittle fracture of the weld and the termination of the ends in the volume heat treatment of the pipes [1]. Also, field and complex laboratory tests of pipes showed that corrosion is most often observed in the place of welded pipelines, while the overall corrosion of the inner surface of the pipe does not exceed 0.01 mm / year and local corrosion is not observed. In this connection, the issue of protection of the welded seam after removal of the bead, by welding a narrow strip of the welded seam, in the place of absence of the clad layer, by arc welding with an automatic tracking system of the process, is topical [2] . But at the present time, there is a technique for producing long-length multilayer bimetallic pipes of large diameter for transportation of hydrocarbons.
However, in the use of these materials, there are also difficulties; metals due to the difference in materials by mechanical and thermophysical properties, the distribution of 1. The base layer 2. Covering layer 3. Separation sublayer 4. Connecting sublayer stresses across layers can also be successful or unsuccessful. Therefore, before offering such pipes for these or other technical devices, it is necessary to study the general laws of the formation of stress fields in multilayer pipes under different thermal stress loading regimes. In the works of KM Gumerov. the question connected with the stress fields of bimetallic pipelines [3] is studied in detail. In particular, the characteristic cases of operation of pipelines are considered:
The two-layer tube is without internal pressure in a cyclically changing uniform temperature field (without gradients);
 The two-layer pipe is under internal pressure at a constant temperature t0;  The two-layer pipe is under the influence of internal pressure and a cyclically changing uniform temperature field;  Two-layer pipe is under the influence of internal pressure in a non-uniform and cyclically changing temperature field. Also, when using these pipes, an economic question arises, since this type of material is an order of magnitude higher than standard steel pipes, however, due to savings on insulating materials and increased service life of these pipelines in corrosive environments, the use of this type of material is economically viable [4] .
Results and discussion
Based on the a geometrically nonlinear version of semi-momental theory of cylindrical shells [5] [6] [7] , are in the deformed stage, the motion equation is:
where To move to the solution of the problem in displacements have basic relations semimomental shell theory:
where Е -the elastic modulus of the shell material; 1  -longitudinal deformation repose in two parts:
The reduced rigidity of a twolayer shell for tension (compression), 
Substituting the relations (2), (3) into the equation (1), after some transformations, and discarding the nonlinear terms we get the linearized equation of shell in displacements: 
where u,v,w -сomponents movement the middle surface of the shell, divided by the radius R;  h -parameter of the relative thickness of the shell: The obtained system of equations (4) 
Assuming that free vibrations of a shell is harmonic, then we have: The differentiation of the sum reduces to the differentiation of the terms:
For further calculations, we pass to the notation k = m, as a result we obtain: Next equating the coefficients of like trigonometric functions cosmθ at m = 1,2,3 ..., we obtain an infinite system of homogeneous linear algebraic equations for the unknown amplitude values bm of radial displacement component w.
add (7) to (10) the receive:
We transform the term The obtained expression makes it possible to determine the critical pressure parameter at which the frequency of free oscillations is zero and the dynamic stability of the pipeline.
